Objective: The goals of this study were 1) to better define the labial microflora and 2) to 
panty liners, in particular, point to the need to evaluate possible microbial and physiological effects. This study was undertaken to 1) better define the microbiology of the labia and 2) to determine the effects of protracted use of deodorant and non-deodorant panty liners on the labial and vaginal rnicroflora and on various gynecologic and dermatologic parameters. The study focused primarily on aerobic and facultative species which are. potentially pathogenic or otherwise have a known association with vaginal, vulvar, or urinary tract infections. Detailed derrnatologic and gynecologic observations arc to be presented elsewhere.
SUBJECTS AND METHODS

Subjects
Healthy volunteers between the ages of 18 and 55 years were recruited for the study and provided a signed informed consent. Potential subjects were evaluated further by medical history and physical examination, and subjects were enrolled if deemed healthy by the principal investigator. Specific exclusions to the study were 1) a history of chronic vulvovaginal disorder, 2) current antibiotic therapy, and 3) present or anticipated pregnancy during the study. Participants were then randomized into test and control groups. The study design Data were collected during 7 visits which included a pre-study visit (visit 0) and 6 further visits at monthly intervals (visits [1] [2] [3] [4] [5] [6] . Subjects began their panty liner assignment use after baseline data were obtained at visit 0. All subjects kept a diary and recorded physical activities, habits, and subjective assessment of wetness, dryness, and product comfort throughout the study.
Examinations and Laboratory Tests
At visits 0 and 6, subjects underwent laboratory tests including blood chemistries, hematology, urinalysis, and Papanicolaou smear and a complete physical examination, gynecologic examination, and derrnatologic assessment by a board-certified obstetrician-gynecologist. The gynecologic examination and the dermatologic assessment were repeated at each visit with normal and abnormal findings scored and recorded on standardized forms.
Microbiological Tests
Samples were collected for microbiologic analyses during the pre-study (visit A semiquantitative measure of growth of the selected microorganisms from swabs was determined by noting the degree of growth in the various zones of plates streaked in a 4 quadrant fashion with progressive dilution. Enumeration of each selected colonial type was graded from 0 (no growth) through 4+; +, 2+, 3+, and 4+ referred to the highest streak zone that demonstrated light growth. The grading scale is shown in Table 1 .
Additional microbiological tests performed only at visit 6 included quantitative culture for these selected microorganisms from a currently used panty liner worn to that visit. The panty liners were weighed (unused weight averages 1.5 g) and then vortexed in 10 ml of phosphate buffered saline; 5 ml was removed for preparation of serial 10-fold dilutions which were plated on the same media as used for labial swabs.
Also, at visit 6 only, the fatty acid composition of vaginal secretions was determined as a marker for the type of microflora in the vagina. 7 A normal lactobacilli-dominated flora has a succinate/lactate ratio of <0.4, whereas bacterial vaginosis is associated with a ratio of >0.4. A vaginal wash specimen was collected by introducing 3 ml of physiologic saline into the vagina, mixing this fluid with vaginal secretions with a swab, and removing by pipette a 1.0 ml sample from the vagina for analysis. This sample was placed in a test tube which was tightly closed, refrigerated, and transported to the laboratory within 24 h for analysis by gas liquid chromatography. 7 
Statistical Analyses
Statistical comparisons between groups were performed using a distribution-free (non-parametric) analysis approach. (Table 3) . None of these differences (Table 3) was suggestive of any clinically relevant, adverse finding. Importantly, when the isolation frequencies at visit 0 were compared to those of visit 6, the test groups showed no significant differences from the control group with respect to pre- vs. post-study frequencies. Likewise, the microbiology of the posterior fornix of the vagina revealed no differences in the pre-study to post-study comparisons against the control group, and for group comparisons at either visit there was only one instance of a significantly different frequency from pre-study values (Table 4) .
Cultures from cervical swabs revealed no differences when the same group comparisons were performed. None among the 224 women at visit 0 and the 204 women at visit 6 were culture positive for N. gonorrhoeae. Only one woman (control group) was positive for C. trachomatis (at visit 6). The frequencies observed for U. urea/yticum were 27% (group A), 32% (group B), and 41% (group C) at visit 0 and, respectively, 33%, 24%, and 38% at visit 6. Frequencies of M. hominis ranged between 4% and 7% for the groups at visit 0 and between 2% Among the 204 women tested at visit 6, the percent of women with normal succinate/lactate ratios was virtually the same for the deodorant and nondeodorant panty liner users and the controls (84-85%). Abnormal ratios (>0.4) were present in 13% (A), 6% (B), and 8% (C), and end-products were undetectable in the remainder of the women. There were no significant differences compared to the control group.
Microbial Load in Used Panty Liners
The frequencies and densities of the selected microbes were not different in used deodorant compared to used non-deodorant panty liners which were removed and analyzed at visit 6 (Table 5) . These quantitative counts (reported per gram of used panty liner) also did not reveal any apparent increased growth of one potentially pathogenic organism relative to other species. The frequencies in used panty liners (Table 5) were remarkably similar to the frequencies from labial cultures at visit 6 (Table 3) for most of the organisms. Microbial densities (labial vs. pad) cannot be compared because of confounding variables of the different sample sizes and methods used.
DISCUSSION
Previous reports of the microflora of the external genitalia generally have emphasized periurethral sites and urinary tract infections. In this study, the labial colonization pattern was established for selected microbes and compared to vaginal colonization. The colonization pattern was broadly similar. The labia, however, harbored certain species at higher frequencies compared to the vagina. Although these sites each have a different milieu, the increased frequencies probably were also related to the closer proximity of the labia to the perineum in the case of intestinal tract-associated microbes such as coliforms and enterococci and to a strong association with the skin in the case of the coagulase negative, normal skin flora staphylococci. Colonization with Gardnerella was at a lower frequency on the labia than in the vagina, which is its virtually unique habitat. The incidence of Gardner- 
